The Jovian plasma ion heating of any column, in the appendix a radial column. The atmospheric gas over Io is shown to be important temperature, T, is determined by the heat flow for determining the temperature structure and the described by the conductivity, K,
Introduction
above the surface. Because of the low atmospheric densities, radiant energy is emitted primarily It has been assumed for some time that the from the satellite surface or, for the larger supply of magnetospheric ions to the 3ovian plasma columns considered, from the denser region of the torus is due to a self-sustaining interaction atmosphere close to the surface (Kumar, 1985) . z o between the torus ions and the gravitationally-is used as the location of this radiating layer bound gas (atmosphere) above the volatile surface (surface), so that the last term has a value only of Io (e.g. Kumar, 1984 ' Cheng, 1984 for any given bombardment rate only a fraction of where H=kT/mg. If the total column of gas over the energy deposited by the plasma contributes to the surface is greater than that column required the formation of the corona and to escape from Io. to stop the incident ions then the source term on Most of the deposited energy must be conducted the right-hand side of Eq (1) is a constant for away as heat, which affects the thermal structure those z corresponding to larger N. We call N• the of the atmosphere. Therefore, any model which mean penetration of the ions into the gas e.g. assumes a sputter source for the torus cannot Cheng and Johnson 1989) given as a column of SO 2. ignore the energy deposited by the plasma in the However, the distribution of the penetration layer below the exobase of the atmosphere. In depths about the mean is of the same order of 
